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VX8]K_lbq~fhVjbqpKXknogkpkfvdWbkd&gKVg/rfh_`fogk]Égk¡acXWpKfhgK]ÉdWb_cXWpKgkacfhXPrWn  for`mbq_`T6XPr`bk6a`rgq¡acXWpKfhgK]mrWnmr`XWa
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  	

! #"%$&('
     <d&gK6alrs¢Xvbs¢X8a`]mfhU8a`Xs¢u8dWXW]6]6foXkn¤hX6acgk6oUWVX+¡£gk]ms6bkVXW]/_cbks6XvbÀacX8dlTmXWaldlT6X
s fo]¢¡£gkacVjb_cfhgK]smbq]mr-oX8rµmbkr`X8r-V6¥_cfhVuPs¢fobbbkhfoVXW]/_`u>hXPr-_`alb  bq¢§~smbq]mr¨oXHs¢gKVbkfh]mXHs¢X1	 fo]ms¢X&§6bq_`fogk]
XW_Ms¢X¶ob½acX8dlT6X8acdlTmXmbka%hX¿dWgk]/_`X8]/  for`6X8D© [^]6fh_`fvbqoXWVXW]/_Pn(oX¶mbkacbKs¢fhpKVXs¢XM«a`XPdlT6XWaldlT6Xmbqa

 X&§¢XWV6oX  fvrmXW¥­b3uW_`u6a`gKg/ruX&_|r X8r_|b  uWacuM?XWa`_`fo]6XW]/_%gK6a%ob3a`XPdlT6XWaldlT6Xs fo]¢¡£gKa`Vjb_cfhgK]
 fvrmXWohXK©¤XymbkacbKs¢fopkVX] gk·?acX¬/ 6]6Xr`gko¢_`fogk]ofhVfh_`uWXbk¢§s6f  XWalrAXPrgKfh]mrHX&§¢for_cbk]/_cr8©}(bq]mr>d&X&_
bka_cfodWhXKn6]6gKmry]6gKmryfo]K_cuWacX8rcrgK]mrjs¢X8¢§%bk66acg¢dlT6X8rydWgkaca`XPr?gk]msmbq]/_js6XW¢§%mbqalbks6fhpKVXPrys¢fvr	_cfh]md&_cr
s6Xa`XPdlT6XWaldlT6Xk©gkmr6acu8r`XW]/_cgk]mr8n6s 6]6Xmbka_Pn¢6]|mbqalbks6fhpKV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XW§¢6a`XPr`r`fogk]+6_`fohfvr`bq_`X86a
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dWgkVV!m]6f¥_	+Tmbkrys¢fvrcd&mrcrXPs_cT6Xd&gK]md&X8¢_ygq¡¨«r`XWVjbq]/_cfod(pKbkt­_cT6a`gK6pkT%s¢fh·?X8a`X8]/_bq66acgKbKdlT6X8r8©ªSTmfor
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©1[^]+_cT6forydWgk]/_`XW§t_8n¢66fovs¢fh]mpbk]+fo]ms¢XW§¡£gka
b|smb_cbkmbkr`X
{Ij}
gq¡
N
foVbkpkXPrd&gK]mrfvr_crfo]¿d&gKV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® r`XWX
¦pk6acXY6© q³enm_`T6XrX8a´yfhoªr`XWoX8d&_wAgKr`f¥_cf  X¯~mXWac 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r~dWgkaca`XPr?gk]ms+_`g+_`T6Xmr`XWa`i°r`XWoX8d&_`X8s%d8b_`X8pkgKa`foX8rygk¡
acXWpKfhgK]mr~´yT6fodlT¾r`T6gk6vsÀbk6?X8bqafo]acX&_ca`foX  X8sÀfhVjbqpKX8r8©ST6X8ÀbqacXs6XW]6gk_`X8sbkr
{CPQ1 , ..., CPQM }
©
STmX¯ 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gKaA¡£a`gKV»bq]tgq¡-f¥_lr1]6XWfopkTt?gkalrF
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bq]6pKX(albks6fhmr¤_cT6a`XPrTmgkvs
γ
fvrr`X&_fo]+_cT6Xmr`XWayfo]K_cXWa`¡ bkdWXk©
Sªg¾X&§t_`X8]ms:_`T6X|¬/6XWac¶_cg¾bkh
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w¯ 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n¤´¤X|r`X8bqaldlT3foVjbqpKX8r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acXWpKfhgK]+fo]
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ST6X8]Jny_cg3bqvrg¿rcb_cfor¡£:_`T6XM]mXWpKbq_`f  XÀ¬/6X8a`:´¤XÀV!mr_s¢XW_`XWacVfh]mXMfhVjbkpkX8r+´yT6fvdlTGd&gk]/_lbqfo]<b
acXWpKfhgK]¡£acgkV bk]/+gq¡µ_cT6X
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]mXWfopkTtgKacr®£fo]ÀXW§tma`XPr`r`fhgK]mrgk¡
SQ
bk]ms
SNQ
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_cT6XfhVjbkpkXrXW_crbq]sM_cT6XW]¾s¢fvr`d8bqalsÀfoVjbqpkXPr´yTmfodlT¾s¢gk]  _?XWogk]6p_`g_cT6Xgq_`TmXWafoVbkpkXrXW_cr8©STmfor
fo]6fh_`fvbqof&,Pb_cfhgK]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?XWogk]mpM_`g¾bq]t¾gq¡_`T6Xgq_cT6XWa6]6fogk]½dWb_cXWpKgkacfhXPr
®£f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d&gkV?gKr`f¥_cfhgK]J©J[^]_cT6X ¤gkacXWqsmb_cbkmbkr`Xkn
_`g¿r`X8bqaldlT<d&fh_	trcdWbkXPrWn¤_`TmX|mrX8a´yfoh
rXPbqaldlT(foVjbqpKX8rJ´yfh_`Tby66foos6fh]6pnqrgKVX
r¹tjbq]ms]mg  X8pkXW_cb_cfhgK]J©ªSTmfordWbk]X
_`albq]mr`obq_`XPs|fh]/_cg+_cT6X!¡£gKhog´yfo]6p¬/6X8a`
d&gkV?gKr`f¥_cfhgK] F«	foVjbqpkXPrd&gKVg/rXPsgk¡
bpkalb !acXWpKfhgK]bq]ms+b6o6X(a`X8pkfogk]6¢_
]6g+pKa`X8XW]%a`X8pkfogk]t­e©¸fhpK6acX  bq]s%¦mpqi
6a`X 2 !fohomr_`alb_cX_cT6for¬KmXWacbq]ms+¦mpqi
6a`X 202 ® dWa`gK6XPs¾r`dWa`X8XW]mr`T6gq_e³(rT6g´r
_`T6XacXWoX  bq]/_r`X&_ygq¡fhVjbqpKX8racX&_`acfoX  XPs
¡£gka_cT6fvr~¬/6X8a`%bqVgk]mp_`T6X  n   6©[^]
_`T6XPrX:fhVjbqpKX8r8npkalb GacXWpKfhgK]mr|Vjb_ldlT
66foos¢fo]6p/rWn6VgK]/mVX8]/_crgkaacgtdl¹¢rbq]s
6hmXa`X8pkfogk]mrXPr`r`XW]/_cfobkhoMVjb_ldlT¾r`¹tk©
ST6X>r`tr_`X8V bkor`gyrT6g´r-foVjbqpKX8r¨´yT6fvdlT
´¤X8a`XacX	x	XPde_cX8s¶s¢6X_`gÀma`XPrX8]md&Xjgk¡yb
pkacXWXW]½acXWpkfogk] ® r`XWX¦mpK6acX 2 q³e© [°_for
fh]/_`X8a`XPr	_cfh]mp¶_`g:]6gq_cfodWX|_`Tmbq_8ngK]É_`Tmfor
¬KmXWacG¡£gkad&fh_	trcdWbkXPrWnacX	x	XPde_cX8s fhVi
bqpkXPr~dWgkaca`XPr?gk]s_`gobk]ms6rcdWbq?X8r® r`XWX
¦mpk6acX 2 k³³e© DXÀgkmr`XWa  XPs¶_`Tb_H;6
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!576JK	~bqacfor`X8r¡£a`gKV _`T6Xogkpqi
fod8bqd&gkV?gKr`f¥_cfhgK]GX&§¢6acX8rcr`X8s<t<_`T6X
mrX8a8©
[^VbkpkXPr-a`XW_`acfhX  X8s~´yfh_`Tr`mdlTbyrfoVi
6hX¤r¢r_`XWV s¢grcb_`fvr¡£_`TmX>d&gK]mr	_cacbkfh]/_lr
gq¡a`X8pkfogk]<d&gkV?gKr`f¥_cfhgK]J©G[°_lrjX8a¡£gKai
Vbk]md&Xa`X8hfoX8r+gk]<_cT6Xbk6fhofh_	½gk¡_`T6X
rX8pkVXW]/_cbq_`fogk]rcdlT6XWVX_`gdWgkaca`XPde_chs¢XWi
_`X8d&_!r`bkhfoXW]/_a`X8pkfogk]mr(bq]sM_cT6X]mb_c6a`X
gk¡As6X8rcd&acfh¢_cgka!®£¡£a`gKV ´yT6fvdlT|acXWpkfogk]rybqacXpkacgk6?X8sm³´yTmfodlT|r`T6gk6vs%?X!dlT6gKr`XW]´yfh_`TMacX8r`XPde_y_cgj_`T6X
PQPSRTUVWX
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s6gkVjbqfo]3gk¡bk66ofod8b_`fogk]µ© gk_`X%_cTmb_dWbq_`X8pkgkac¶bq]ms:albq]6pKXalbks¢fomrr`XWoX8de_cfhgK]½d8bq]½T6XWo:_`T6X|mr`XWa
foV6acg  X(fh]/_`X8acbKde_cf  XWo_`T6XacX&_ca`foX  bq¨?XWa`¡£gkacVjbq]mdWX(s6XW?XW]ms¢fo]6pjgK]T6fvrrcb_cfor¡ bkd&_`fogk]J©
yXW_`acfhX  bq-r`dlT6X8VX~r`gkoXWoacXWofoX8rHgK]+bkd8d&XPr`r`X8rH_`g_cT6acXWX~_cbqmhXPr>gk¡µbkrcrg¢d&fvb_cfhgK]bq]ms]6g!]t6VXWacfvdWbq
¡£XPb_c6a`Xys¢fvr_cbq]d&XforAfo]  gK  X8s!bq_A_`T6fvrHr_`XW|® gk]6o!b_1gk·i°hfo]6Xpkacgkm6fh]mp~6Tbkr`XP³e©AyXW_`acfhX  bk6r`dlTmXWVXfor
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DÉT6X8]  fhX8´yfh]mpdWbq_`X8pkgkacfoX8rbkr!obkX8or!gq¡r`fhVfoobka!acXWpKfhgK]mrWn´yT6fvdlT¿bqacXj_`TmXd&gK]mr_`fh_`¢_cfh]6p6]6fh_cr
gk¡ª_cT6Xs6bq_cbqbkr`X(foVjbqpKX8r8n¢_`T6fvryfo]ms¢XW§tfo]6pd8bq]%XdWgk]mr`fvs¢XWacX8sbkr 	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$C6JKacbq_`T6X8ay_`Tmbk]%]/mVX8a`fvdWbkD©
STmX~¡£gKhog´yfo]6pjd&gkVmbka`fvr`gk]+´yfh_`T_cX&§t_a`XW_`acfhX  bq¨dWbk]?XVjbks¢X5F
 fhVjbkpkX → s¢g¢d&mVX8]/_
 a`X8pkfogk] → _`X8a`V
 a`X8pkfogk]%dWbq_`XWpKgkac → d&gK]md&X8¢_
 ]6XWfopkTt?gkad8b_`X8pkgKa`foX8r → r`fhVfoobkaAqrt]6gK]/tVgkr>d&gK]md&X8¢_cr
 rXW_gq¡a`X8pkfogk]%dWb_cXWpKgkacfhXPr → _cT6X8rcbqma`mr
 ¯~6XWactogkpKfod8bq¨d&gKV?gKr`fh_`fogk] → I(gtgkpkoX&i°ofh¹KX(¬/6X8a`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?gKr`fh_`fogk]gq¡Aa`X8pkfogk]%dWb_cXWpKgkacfhXPrW©1ST6Xr`¢r	_cXWV
bkhog´rAacX&_`acfoX  fh]mp(foVjbqpKX8rAt¬/6X8a`d&gkV?gKr`f¥_cfhgK]hfo¹kX0F?«	¦m]msfoVbkpkXPrA´yf¥_cTja`X8pkfogk]mrAgk¡_cT6X8r`X8rA_	t?X8r
bk]ms]6gq_ofo¹kX_`TmgKr`X_	/?X8r	­e©>ST6Xgkacfopkfo]mbqof¥_	+gq¡_`T6fvrbk66acgKbkdlTa`X8hfoX8rgK]_`T6XpKa`gK66fo]6pgq¡1rfoVfhvbqa
acXWpKfhgK]mrfh]/_cgd8b_cXWpkgKa`foX8rbq]sTbkr_`TmX¡£gkohg´yfo]6pbks  bq]/_lbqpkXPrF
 ]6gjacX8¬/6foa`XPs+r_cbqa`_`fo]6pX&§6bkVmhXacXWpkfogk]
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 ¬/6XWactfoVbkpkXd&gKVg/rfh_`fogk]mr`fh]6pacXWpKfhgK]mrdWb_cXWpKgkacfhXPr
 ]mb_c6albq¨acXWpkfogk]acbk]6pkX¬/6XWact+fo]/_`X8acbKde_`f  Xs¢XW¦m]6fh_`fogk]%gq¡]6XWfopkTt?gkalrd8b_cXWpkgKa`foX8r
 X+d&foXW]/_fo]ms¢XW§tfo]6pjbq]s  XWac¡ bkr_fhVjbkpkX(a`XW_`acfhX  bk
¥_cT6gk6pKT½b  X8a`¶r`fhV6oX|d&gKhgKa!acXWpkfogk]3¡£X8bq_`6acXfvrmr`X8s¨n>_`T6X%d&gK]mr	_cacbkfh]/_gq¡~dWgkV?gKr`f¥_cfhgK]3fo]
acX&_ca`foX  X8s+fhVjbqpKX8ryr`XWX8Vr_cgX&§¢6acX8rcrr`gkVX6]ms6XWachtfo]6p«  fvrmbkJrX8Vjbq]/_`fvdWr	­~fo]foVjbqpKX8r8©
ST6fvr!¡£acbkVX8´¤gKa`¹for  X8a`¾rfoV6oXbq]s¾pkXW]mXWalbqC©|[°_dWbk]¿oX8bks_cgM¡£6a`_`TmXWas¢X  XWogk6VXW]/_lrrdlT
bKr!ma`gKg/rfo]6pbVgkacX+?XWald&X8¢_`mbkybqacacbk]6pkX8VX8]/_!gq¡~d8b_cXWpkgKa`foX8r!fh]½¬/6XWac¶fh]/_cXWa`¡ bkd&XKn1fh]/_cXWpkalb_cfh]mp
gk_`T6X8aa`X8pkfogk]s6X8rcd&acfh¢_cgkalrWntTmbk]ms¢ofh]mpr`mb_cfobk¨ob Kgk¢_gq¡ª_`T6Xd8b_`X8pkgKa`foX8r8n/s6X  X8hgK6fo]6pbT6foXWalbqaldlT6fvdWbk
acXWpKfhgK]MdWbq_`XWpKgkacf&,Pb_cfhgK]_cg+Tmbk]ms¢oX  XWacvbqacpkXs6b_lbqmbKrXPrWn?bkrcrg¢d&fvb_cfhgK]|XW_	´¤X8XW]  fvrbqAdWb_cXWpKgkacfhXPr
ma`gk_`gq_	t?X8rbq]s+_cX&§t_`bq¨gk]/_cgkogkpk_cgjbqohg´ b  fvrbqhi°r`XWVjbq]/_cfod(rXPbqaldlTJ©
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STmXyVg/r	_>dWobKr`r`fvdWbq  fvrbqm¬/6X8a`bqalbks¢fopkV ¯(±²~{nq´yT6X8a`X_cT6X  for`mbk6¬KmXWacd&gK]md&X8a`]r_`T6Xy´yT6gKhX
foVjbqpKX´bkr¤mrXW¡£6?_`gVbk¹kX_`T6X(6acg/gk¡µgq¡¨¡£XPbkr`fhmfhof¥_	¡£gKa¤fo]¢¡£gKa`Vjb_cfhgK]acX&_`acfoX  bq?t  fvrbq-d&gk]/_cXW]/_8©
 ]d&Xjfh_for  fvbq6oXkn´XdWbq]¡£6h¦mo>_cT6XjX  XWactsmb |mrX8aacX8¬/6foa`X8VX8]/_cr?XWkgK]ms_`T6X¯(±²~{rfoV6hX
¬/6X8a`¡£gkacV!6vb_cfhgK]J©
DX+Tmb  Xj6acX8r`XW]/_`XPsr`gkVXj]6X8´mrX8a  fvrmbk>¬/6XWac¡£gkacV!6vb_cfhgK]VXPdlTmbq]6fvr`Vr8©[^]¿bqo¤dWbKrXPrWn
_cT6X8r`XVX8dlTmbk]6for`Vjr1bqohg´¿_`T6Xymr`XWaA_cg6a`XPd&fvrX  fvrmbkt_cbka`pKX&_HrX8hXPde_cfhgK]JnqX&§¢6acX8rcr`fhgK]!gq¡  for`mbqt_lbqacpkXW_
foVjbqpKX(dWgkVg/rfh_`fogk]fo]md&oms¢fo]6pT6fvr6a`XW¡£XWacXW]mdWX8r8nt´yf¥_cTogkpKfod8bq-d&gKV?gKr`fh_`fogk]J©1ST6Xvb_cX8r_d8bkr`XdWgk]¢i
dWXWac]mr  fvr`mbq-fo]¢¡£gkacVjb_`fogk]+a`XW_`acfhX  bk´yTmXW]]6gr_cbka_cfh]6pfoVbkpkX~X&§6bqV6oX~fvrb  bqfoobk6hX~6¢_yb!VX8]K_lbq
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